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(57) ABSTRACT

A method for monitoring contact of a rotating component of
a textile machine, in particular of a clothing roller of a card,
for example a card cylinder, with a further component of the
textile machine. The two components are connected to an
electrical power source, but are normally electrically iso-
lated from each other, and only in the case of a contact
between the two components, a short-circuit is generated,
which is detected by the monitoring device. The duration of
individual short-circuits per time unit (T) is detected and
summed up so as to form a total duration (t) of all short-
circuits per time unit (T).

15 Claims, 4 Drawing Sheets
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1
METHOD AND DEVICE FOR MONITORING
CONTACTS OF A ROTATING COMPONENT
OF A TEXTILE MACHINE

FIELD OF THE INVENTION

The present invention relates to a method (and corre-
sponding textile machine) for monitoring contact of a rotat-
ing component of a textile machine, in particular of a
clothing roller of a card, for example of a card cylinder, with
a further component of the textile machine, wherein the two
components are connected to an electric power source, but
usually are electrically isolated from each other. Only in the
event of a contact between the two components, a short-
circuit is generated that is detected by a monitoring device.

BACKGROUND

In DE 10 2006 002 812 Al, a generic device and a
corresponding method are described. In a spinning prepa-
ration machine, in particular a card, carding machine, or the
like, in which a clothed fast-rotating roller is arranged
opposite to at least one clothed and/or non-clothed compo-
nent and the spacing between the opposing components is
changeable, it is provided for monitoring and/or adjusting of
spacings at the components that the components are elec-
trically insulated with respect to each other. As respective
contact elements, these components are connected to an
electrical circuit in which a measuring element for contact
detection is integrated. The clothed fast-rotating roller is, for
example, a card cylinder, wherein the opposing clothed
and/or non-clothed component are/is, for example, a doffer
roller, a flat or a casing segment that has a guiding surface.
Between the roller and the component arranged spaced apart
therefrom, there is the so-called carding gap. This carding
gap is very narrow and can change during the operation due
to the components heating up. This can result in contacts
between the fast-rotating roller and the opposing compo-
nent. Such contacts are to be avoided whenever possible.

Accordingly, DE 10 2006 002 812 A1l proposes to avoid
undesirable frequent contact between the components and
therefore to avoid damage to the clothing by determining the
number of contacts, as a result of which an indication or
reaction in the case of only one of these contacts or only a
few contacts is avoided. In particular, an undesirable shut-
down of the machine is avoided in this manner. In order to
achieve this, an evaluation of the number of contacts of a
certain contact duration, e.g., a contact duration of 0.1 ms,
1 ms or 2 ms is filtered. For this purpose, a counting device
is provided which determines the number of contacts per
time unit between a card clothing and a clothing strip. This
number or amount of contacts is used for further evaluation
and for the reaction resulting therefrom, for example, for
stopping the card or for continued operation of the card.

A disadvantage of this solution is that each individual
tooth of the clothing generates an individual contact with the
opposing component and therefore increases the number of
contacts. The technical implementation of this proposal is
very complicated. In particular, for a component that is
arranged opposite to the clothed card cylinder and is also
provided with a clothing, it is necessary to monitor each
individual clothing needle in terms of its potential so as to
be able to detect the number of contacts. Apart from that,
determining the number or amount of contacts would not be
possible since a short contact with this clothing-covered
component would already indicate a single contact in the
same manner as it would indicate continuous contacting of
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both components across a plurality of clothing tips. This
very inaccurate or else very complicated determination of
the number of contacts is hardly implementable in practice.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to enable
simple and particularly effective monitoring of contacts
between components of a textile machine that have
approached each other, so as to be able to draw correspond-
ing conclusions on the further operation of the textile
machine. Additional objects and advantages of the invention
will be set forth in part in the following description, or may
be obvious from the description, or may be learned through
practice of the invention.

The method according to the invention serves for moni-
toring contacts of the rotating component of a textile
machine, in particular of a clothing roller of a card, for
example of a card cylinder, with a further component of the
textile machine. The two components are connected to an
electrical power source. Normally, i.e., when both compo-
nents are not in contact with each other, they are electrically
isolated from each other. Only in the case of contact between
the two components, a short-circuit is generated that is
detected by a monitoring device.

According to the invention, not the number of individual
short-circuits is detected, but the duration of individual
short-circuits per time unit is detected and summed up to
form a total duration of all short-circuits per time unit. This
has the substantial advantage that a kind of quality assess-
ment can take place with regard to an actual risk of damage
to the textile machine due to excessive contacts. In particu-
lar, if only individual short contacts and only a few contacts
take place between opposing components, normally, no
danger to the machine is to be expected. Such short contacts
can occur if fiber contaminants, for example, small metal
particles temporarily adhere between the two opposing
components and subsequently disengage again and are con-
veyed out of the machine. Also, if individual teeth of the
clothing or clothings generate a short-time contact, they
normally grind each other down within a very short time so
that in the future no further contact is generated therefrom.
However, if, for example, excessive heating of the card
cylinder generates a long lasting contact between the two
opposing components, this can be a massive threat to the
machine. For example, during a long lasting time period of
short-circuits it can be derived therefrom that there is a more
severe danger for the machine than during only short-term
contacts or short-circuits per time unit.

Also, the particular advantage of the invention is that even
in the case of clothing teeth that oppose each other, the teeth
do not have to be detected individually in order to determine
the number of contacts; rather, each of the individual com-
ponents can be provided with only one opposite pole. This
results in a short-circuit even if there is a multiplicity of
contact points in this component. Thus, the present invention
can be used in a particularly advantageous manner, for
example, for a card cylinder and the clothed flat bars or
clothed rollers opposite to the card cylinder.

The present invention can also be used if the clothed
rotating card cylinder faces a flat component, for example,
a shielding or guiding device. In all these cases, the contact
duration is to be determined, independent of the number of
contacts, so as to enable therefrom particularly effective
monitoring with regard to a potential danger to the textile
machine.
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In an advantageous embodiment of the invention, the
duration of one revolution of the rotating component or a
fraction or a multiple of the duration of this revolution is
used as the time unit which is used for evaluating the
duration of individual short-circuits or the total duration of
all short-circuits. In this manner it can be determined that
there is a certain contact duration per revolution of, for
example, the card cylinder. If this contact duration exceeds
a predetermined admissible contact duration, adequate mea-
sures can be initiated such as, for example, shutting down
the textile machine or adjusting the spacing between the
components opposing each other.

It is advantageous if, from the total duration of the
short-circuits per time unit and the time unit itself, a quotient
is formed. This quotient, which implies that in the case of a
high value, long lasting contacting between the components
took place and that in the case of a low value, this duration
of contacting was rather short, can be used for the monitor-
ing device or a correspondingly allocated evaluation unit as
a measure for measures to be taken.

The quotient from the total duration of the short circuits
per time unit and the time unit itself is advantageously to be
used a measure for the quality of the setting of the textile
machine. For example, it can well be acceptable that a low
value of this quotient indicates a particularly good setting of
the textile machine, whereas if the quotient is zero, the
spacing between the components opposing each other is
possibly too large. However, if the value of this quotient is
very high, this indicates that the gap between the compo-
nents opposing each other is too small and that contacting
takes too long, resulting in danger to the machine. An
acceptable value for the quality of the setting of the textile
machine and the corresponding quotient may result from the
experience of the operator of the textile machine or from the
type of the components that face each other and are moni-
tored. Thus, for example, a somewhat higher quotient can be
accepted for clothing wires which are configured elastically,
whereas for stationary guide walls or fixed all-steel cloth-
ings, the value has to be lower so as to rule out damage.

When exceeding a predetermined total duration of the
short-circuits of a time unit and/or the value of the quotient
from the total duration and the time unit itself, an advanta-
geous measure can be that the rotating component and/or the
further component are/is machined, in particular by grind-
ing. By grinding, very fine material removal can be achieved
and consequently, very fine adjustment of the components
opposing each other can be carried out.

An advantageous other or additional measure when
exceeding the duration of individual short circuits and/or the
total duration of all short-circuits per time unit and/or the
quotient can be that the spacing between the rotating and the
further component is increased. However, it has always to be
ensured that this does not seriously jeopardize the quality of
the fiber material to be processed since normally a particu-
larly narrow carding gap produces a better quality than a
larger carding gap.

Preferably, the duration of individual short-circuits per
time unit and/or the quotient from the total duration of all
short-circuits per time unit and the time unit itself is dis-
played on a display device. In this manner, the operator of
the textile machine is able to initiate suitable measures for
adjusting the machine if the corresponding value is unsat-
isfactory.

In a particularly advantageous configuration of the inven-
tion, the rotating and/or the further component are/is divided
along an axis of the rotating component into axial sections
that are electrically isolated from each other. In particular, in
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the case of stationary components, it is possible in a very
simple manner to isolate them from each other in sections
transverse to the rotational direction of the rotating compo-
nent. These sections, that are isolated from each other, can
be analyzed independently of each other with regard to their
contact duration. In this manner, measures to be taken can be
localized more easily. Thus, for example, it is possible to
detect that the sag of the stationary component is too great
if the contact duration in the middle of the stationary
component is longer than in the lateral regions. As a possible
measure in this example, adjusting the sag of the component
or machining the component may be carried out only in the
middle region.

A textile machine according to the invention is suitable
for carrying out the above-mentioned method. The textile
machine comprises in particular a clothing roller of a card,
for example, a card cylinder, which is arranged spaced apart
from a further component of the textile machine by a small
gap, for example, a carding gap. The two components are
connected to an electrical power source. As long as they are
spaced apart from each other, the two components are
electrically isolated from each other. A short-circuit, that can
be detected by means of a monitoring device, occurs only in
the case of contact between the two components.

The monitoring device, for example, is integrated in the
circuit which, in the case of a short-circuit or contact,
connects the two components to each other and indicates
that there is current flow or a short-circuit. The monitoring
device is designed for detecting the duration of individual
short-circuits and to sum them up so as to form a total
duration of all short-circuits per time unit. Accordingly, the
monitoring device is able to add up the duration of the
individual short-circuits per time unit and therefore to deter-
mine a total value of the short-circuits or contacts within this
time unit. This total duration of all short-circuits is inde-
pendent of the number of contacts, i.e., how often contacts
per time unit have taken place. The only decisive factor is
how long in total a contact per this time unit has taken place
or, in other words, how long no contact per time unit has
taken place. Thus, in the first extreme case, it can occur that
this total duration has the value zero, i.e., the gap between
the rotating component and the other component is large
enough so that they do not touch each other. In the other
case, if the total duration of the contact is equal to the time
unit itself, a continuous contact or a continuous short-circuit
takes place. This indicates that a contact takes place con-
stantly somewhere between the components that face each
other. The cause of this, compared to the prior art, can either
be a very high number of individual contacts or only a single
contact which is simply continuously present during the
entire time unit.

The number of individual contacts, which is regarded
essential in the prior art, is not relevant for the present
invention. Decisive here is only how long in total a con-
tacting takes place, irrespective of whether this contact
duration results from a high number of individual contacts or
only from a single contact. If the duration of a short-circuit
or contact(s) is too long, according to the present invention,
a suitable measure for improving the quality of the mode of
operation of the textile machine is initiated. Thus, this is a
substantial difference between the present invention and the
prior art.

In an advantageous textile machine, the further compo-
nent is a stationary component, a rotating component or,
alternatively, a component that moves along the surface of
the rotating first component. Thus, the further component
can be, for example, a guide plate as a stationary component,
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or it can be a rotating clothed doffer roller. Likewise, it is
possible that the further component is a flat bar that is guided
along the surface of the card cylinder and moves accord-
ingly. In principle, any component that is located opposite to
the rotating component, in particular to the card cylinder,
and that is to be arranged at a close spacing from the rotating
component, can be this further component. Suitable spacing
between the two components can be determined by the
monitoring device.

Preferably, a rotational-speed sensor, e.g., a pulse genera-
tor or angular position sensor, is associated with the rotating
component. This rotational-speed sensor is able to provide a
time unit which relates to the revolution of the rotating
component, in particular of the card cylinder. The suitable
time unit in this case is, for example, one revolution of the
card cylinder so that, for example, unevenness on the card
cylinder can be detected in a very simple manner. Alterna-
tively, a fraction of this revolution or a multiple of this
revolution can also be used as a suitable time unit.

In a further advantageous embodiment, a device for
detecting the revolutions or the position of the rotating
component by means of pattern recognition can also be
associated with the textile machine. Here, the pattern of the
contacts or short-circuits, which do not change or change
only insignificantly from one revolution to the next one, is
detected and evaluated for the recognition of individual
revolutions.

In a further embodiment of the present invention, it is
advantageously provided that the textile machine comprises
a rotating component and/or the further component which,
along an axis of the rotating component, i.e., transverse to
the circumferential direction of the rotating component,
are/is divided into a plurality of axial sections that are
electrically isolated from each other. This makes it possible
to detect short-circuits separately in the respective section.
In particular sags or contacts that occur only in individual
regions or sections can therefore be localized more easily
and can be eliminated individually. Thus, for example, in the
case of a sag of the further component it is not necessary to
change the entire spacing between the rotating component
and the further component; rather, it is possible to eliminate
the sag, for example, by changing the sag or by locally
machining the further component or the rotating component.

In order to be able to evaluate the individual axial sections
separately, it is advantageous if a separate power supply
and/or a separate monitoring device are/is associated with
each axial section. Through this, the section that has gen-
erated a short-circuit or a contact can be detected in a very
simple manner via the local short-circuits.

Advantageously, a display device for displaying the dura-
tion of all short-circuits per time unit is integrated in the
textile machine. If, in an advantageous configuration, the
textile machine is provided with different axial sections, it
can also be advantageous to display in the display device
that section in which a short-circuit has taken place. This
makes it easier to localize the respective section by a
machine controller or by the operator of the textile machine.

In a particularly advantageous embodiment of the textile
machine, an automatic adjusting device is provided so as to
be able to automatically change the spacing between the
rotating component and the further component when a
predetermined duration of the short-circuits per time unit is
exceeded. This automatic adjusting device can be actuated
by an operator of the machine or by the machine controller.
Complicated manual adjustments and in particular down-
time for the manual adjustments can be avoided in this
manner.
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6
BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages of the invention are described in the
following exemplary embodiments. In the figures:

FIG. 1 is a schematic illustration in the side view of a card
according to the prior art;

FIG. 2 is a schematic illustration of a stationary carding
element with a rotating roller;

FIG. 3 is a schematic illustration for detecting a short
circuit between a card cylinder and a doffer roller;

FIG. 4 is a schematic illustration of a card cylinder and a
stationary component divided into sections; and

FIG. 5 is a measurement repott.

DETAILED DESCRIPTION

Reference will now be made to embodiments of the
invention, one or more examples of which are shown in the
drawings. Each embodiment is provided by way of expla-
nation of the invention, and not as a limitation of the
invention. For example features illustrated or described as
part of one embodiment can be combined with another
embodiment to yield still another embodiment. It is intended
that the present invention include these and other modifica-
tions and variations to the embodiments described herein.

FIG. 1 shows in a schematic illustration the side view of
a known revolving flat card 1. Fiber flocks 2 are received as
lap feed from a licker-in 3 and are transferred to a card
cylinder 4. The licker-in 3 and the card cylinder 4 are each
covered with clothing wires, which are not illustrated here.
A non-illustrated rotational speed sensor, e.g., a pulse gen-
erator or angular position sensor or a device for detecting the
revolutions or the position of the rotating component by
means of pattern recognition, is associated at least to the
card cylinder 4. The flocks are broken up, cleaned and
parallelized on the card cylinder 4. This process is carried
out by the card cylinder 4 interacting with different station-
ary further components 7, 8, 9, 10. Above the card cylinder
4, a revolving flat apparatus 5 is arranged which comprises
individual revolving flats 6 or flat bars. The revolving flats
6 are guided counter to the rotational direction of the card
drum 4 along a portion of the circumference of the card
cylinder 4 by the revolving flat apparatus 4. The stationary
working elements consist, for example, of carding elements
7, cutters 8 and guiding or cover elements 9, 10. On the card
cylinder 4, the fibers form a fiber nonwoven that is received
by a doffer roller 11 and, in a delivery section 12 consisting
of different rollers, is formed in a manner known per se into
a card sliver 13. This card sliver 13 is then put into a
transport can by a coiler (not shown). According to the
general language of the present application, the stationary
working elements 7, 8, 9, 10 and the revolving flats 6 or flat
bars, as well as the doffer roller 11, represent the further
components which interact with the card cylinder 4, which
is the rotating component.

FIG. 2 schematically illustrates a stationary carding ele-
ment 7 which interacts with a partially illustrated card
cylinder 4. The carding element 7 has a clothing 15 which
faces a cylinder clothing 16. Between the clothing 15 and the
cylinder clothing 16, a gap S is provided. Normally, it is to
ensure that the clothing 15 and the cylinder clothing 16 do
not touch each other, but have a very tight spacing between
each other, significantly tighter than the spacing illustrated
here in the schematic example. In the carding element 7, a
contact element 17 is arranged. Likewise, the card cylinder
4 also has a contact element 18. The contact elements 17 and
18 are each connected to the clothing 15 and the cylinder
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clothing 16, respectively, in a conductive manner. As soon as
the clothing 15 and the cylinder clothing 16 touch each
other, an electrical connection between the contact element
17 and the contact element 18 is established.

Similar to the illustration in FIG. 2, there is also a gap S
between the other further components such as, for example,
the cutter 8, the guiding or cover elements 9, 10, and also the
moving revolving flats 5 and the doffer roller 11. It always
has to be ensured that the gap S is kept small without
allowing an excessively long lasting contacting between the
rotating component, the card cylinder 4, and the further
components.

FIG. 3 schematically and exemplary illustrates for the
further components, an electrical connection between the
card cylinder 4 and the further component, the doffer roller
11. The card cylinder 4 and the doffer roller 11 are connected
to a power source 20 via an electric line. As long as the card
cylinder 4 and the doffer roller 11 do not touch each other,
i.e., as long as the gap S is sufficiently large, no power
transmission and therefore no short-circuit between the card
cylinder 4 and the doffer roller 11 takes place. However, as
soon as the two components 4 and 11 come into contact with
each other because an electrically conductive material could
get between the two components or because the gap S, due
to heat expansion of the components 4, 11, approaches zero,
a short-circuit is generated which is detected by a monitor-
ing device 21.

According to the exemplary embodiment of the FIG. 3, a
display device 22 is provided which displays the short-
circuit by means of a measurement report, or by means of the
duration of the short-circuit, or the duration of all short-
circuits per time unit or a quotient thereof. Through the
display device 22, an operator of the textile machine can
take suitable measures in order to avoid damage to the textile
machine, for example, to the revolving flat card 1 illustrated
here.

Furthermore, in the exemplary embodiment of FIG. 3, an
adjusting device 23 is illustrated, which can be optionally
used for the present invention. The adjusting device 23
receives a signal, for example, from the monitoring device
21 or manually by the operator of the textile machine, by
means of which signal the spacing of the doffer roller 11
from the card cylinder 4 and therefore the gap S between the
two components can be changed. Through a fast and option-
ally automatic reaction, an excessively long lasting contact-
ing of the two rotating components can be avoided. Of
course, the device illustrated here can also be applied
analogously to the other further components 6, 7, 8, 9, 10 of
FIG. 1.

FIG. 4 shows a schematic illustration of a further exem-
plary embodiment of the present invention. A rotating card
cylinder 4, illustrated in a front view, interacts with a further
component, here, for example, a cover element 10. The
cover element 10 is divided in three different sections 10a,
105 and 10c that are electrically isolated from each other. A
monitoring device 21a, 215 and 21c¢ is associated with each
section 10a, 105 and 10c. As soon as a short-circuit takes
place in a section 10a, 106 or 10¢, the monitoring device
21a, 215 or 21c detects this short-circuit and forwards this
information to the display device 22. The display can
distinguish between the respective sections 10a, 106 or 10¢
and can display in which section 10a, 105 or 10¢ contacting
and therefore a short-circuit has taken place. The spacing in
the respective section can be corrected in a target-oriented
manner through automatic adjusting devices or through
manual interventions or mechanical machining processes.
Therefore, a particularly fine adjustment of the gap S
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between the cover element 10 and the card cylinder 4 is
possible. Of course, the adjusting device illustrated here can
also be applied analogously to the other further components
6,7,8,9,10 of FIG. 1.

FIG. 5 exemplary illustrates a measurement report of the
short-circuits. The short-circuits in a time unit T are deter-
mined here with regard to their duration. Within the time
unit T, the short-circuits t,, t,, t; take place. These durations
of the short-circuits are added up, regardless of the indi-
vidual number of short-circuits, and are set in relation to the
total time unit T. If the duration of the entire short-circuits
t=t,+1,+t; exceeds a certain value in relation to the entire
time unit T, the machine is turned off so as to avoid damage
or poor work quality, or is reset. As a quality criterion, for
example, a quotient Q can be used which is calculated
according to the formula Q=(t, +t,+t;)/T. If the value of the
quotient Q is too high, an adequate measure is initiated in
order to increase the gap S again and hence to generate less
short-circuits. The measure can also take place with a
predetermined time offset, i.e., the corresponding measure is
initiated only if the contact duration t inadmissibly long
exceeds a predetermined extended time period. If after a
short time, this total duration t of the contacts or short-
circuits changes again, or if the value of the quotient Q
becomes smaller again after this predetermined time and
shifts into an admissible range, the measure is dispensed
with.

The present invention is not limited to the illustrated
exemplary embodiments. In particular, it can be applied to
different textile machines and to different components of this
textile machine.

Modifications and variations can be made to the embodi-
ments illustrated or described herein without departing from
the scope and spirit of the invention as set forth in the
appended claims.

The invention claimed is:

1. A method for monitoring contact between a rotating
component of a textile machine and another component of
the textile machine, comprising:

connecting the rotating component and the other compo-

nent to a common electric power source, wherein the
components are not in contact and are electrically
isolated during normal operations of the textile
machine;

with a monitoring device, detecting short circuits that are

generated by contacts between the rotating component
and the other component; and

wherein for multiple short circuits, the detecting step

includes summing total duration time (t) for all of the
detected short circuits over a defined unit of time (T) to
define a total duration of short circuits per unit of time.

2. The method as in claim 1, wherein the unit of time (T)
is defined as a function of the time duration of one revolution
of the rotating component, the function of the time duration
being one of: time duration of one revolution; a fraction of
the time duration of one revolution; or a multiple of the time
duration of one revolution.

3. The method as in claim 1, further comprising comput-
ing a quotient as a function of the total duration time (t) and
the unit of time (T).

4. The method as in claim 3, further comprising using the
quotient as a measure of quality of settings of the textile
machine.

5. The method as in claim 3, further comprising display-
ing one or any combination of duration of individual short
circuits, total duration time (t), or the quotient on a display
associated with the textile machine.
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6. The method as in claim 4, further comprising adjusting
one or both of the components upon exceeding an acceptable
value of total duration time (t) or the quotient to bring the
total duration time (t) or quotient into an acceptable range.

7. The method as in claim 5, comprising increasing
spacing between the rotating component and other compo-
nent if the total duration time (t) or quotient exceeds the
acceptable value so as to decrease the total duration time (t).

8. The method as in claim 1, further comprising dividing
one or both of the rotating component and the other com-
ponent into sections defined along an axis of the rotating
component, wherein the sections are electrically isolated and
separately monitored for short circuits.

9. A textile machine such as a carding machine, compris-
ing:

a rotating component;

another component disposed with a spacing opposite from

the rotating component;

an electric power source, the rotating component and

other component connected to the electric power source
but maintained electrically isolated from each other in
normal operations of the textile machine;

wherein upon contact of the rotating component and the

other component, a short circuit is generated;

a monitoring device configured to detect duration of

multiple individual generated short circuits over a unit
of time (T) and to sum the individual durations into a
total duration time (t) per the unit of time (T).
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10. The textile machine as in claim 9, further comprising
a rotational speed sensor or angular position sensor config-
ured with the rotating component, the monitoring device
conducting pattern recognition of the detected short circuits
per revolution of the rotating component to define the unit of
time (T).

11. The textile machine as in claim 9, further comprising
a display that displays one or any combination of duration of
individual short circuits, total duration time (t), or a quotient
on that is generated as a function of the total duration time
(t) and the unit of time (T).

12. The textile machine as in claim 9, wherein one or both
of the rotating component and the other component are
defined into a plurality of electrically isolated sections
defined along an axis of the rotating component, wherein the
sections are separately monitored for short circuits.

13. The textile machine as in claim 12, wherein each
section has an individual electric power source and moni-
toring device.

14. The textile machine as in claim 11, further comprising
a display device that displays the total duration (t) of all
short circuits of all of the sections, and total duration (t) of
each section individually.

15. The textile machine as in claim 9, further comprising
an automatic adjusting device configured to automatically
change the spacing between the rotating component and the
other component upon the total duration time (t) per unit to
time (T) exceeding an acceptable value.
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